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Fig. 1
The Centro di Ricerche Sismologiche (CRS, As a test to check the global capabilities of 
S e i s m o l o g i c a l  R e s e a r c h  C e n t e r ,  Antelope, we set up an instance of Antelope 
ht tp: / /www.crs. inogs. i t / )  of the Is t i tuto acquiring data in real time from both the 
Nazionale di Oceanografia e di Geofisica regional ASAIN seismic network in Antarctica 
Sperimentale (OGS, Italian National Institute and a subset of the Global Seismic Network 
for Oceanography and Exper imental (GSN, Fig.2) funded by the Incorporated 
Geophysics) manages the North-East Italy (NI) Research Institution for Seismology (IRIS). To 
Seismic Network. The OGS-CRS also runs the locate teleseismic events the facilities of the IRIS 
Antarctic Seismographic Argentinean Italian Data Management System, and specifically 
Network (ASAIN, Fig. 1). the IRIS Data Management Center, were used 
The OGS-CRS is using the Antelope software for real time access to waveform required in this 
suite for real-time data exchange with study. The Antelope location algorithm, based 
neighbor ing se ismological ins t i tu t ions on pre-computed grid search, is known to be 
(namely ARSO in Slovenia, ZAMG in Austria, DST very fast.
and INGV in Italy), rapid location of 
earthquakes and alerting.
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guralp2orb slink2orb the low signal/noise ratio, automatic Antelope pickings are performing well.Figure 3  shows the data flow in Antelope. In the specific test, the  and  modules were used to import Fig. 5 shows the global grid of pre computed travel times for teleseismic events. The grid is more dense in areas of high 
orbdetect orbassoc Fig. 8 shows the Antelope catalog with automatic locations complete of time and mB magnitude estimates. The blue data respectively from ASAIN and IRIS DMC data centers,  to detect events and  to locate them, seismicity like the plate boundaries. Yellow squares indicates the set of ASAIN + GSN seismic stations.
orbevproc orb_quake_alarm orb2db orb2dbt triangles in the map are the seismic station of the ASAIN and GSN networks defining the specific locations, while the  to determine mB magnitudes,  to disseminate alarms via email,  and  to Fig. 6 shows the grid devoted to regional seismicity in the Scotia region in Antarctica and in the South of Argentina, the 
green ones are stations just contributing but not defining (residuals too high).store waveforms and parametric data into the local database. area monitored by the ASAIN seismic network. The grid is scaled in density according to the reduced size of the area. 
Fig. 4 shows the real time monitor rtm module of Antelope: it gives a quick snapshot of the status of the acquisition, with Again yellow squares indicate the ASAIN seismic stations plus the subset of the GSN seismic station used for this study.
orange color indicating a problematic issue, and yellow a temporary one. System performances are also metered to Fig. 7 shows the automatic pickings of Antelope: the specific example is relative to a mB=5.3 event about 40º distant 
allow a complete check of the all system in one snapshot. from the ASAIN network. Data is 0.01-0.1Hz bandpass filtered and actual and predicted phases arrivals are shown. Given 
very good.Figure 9 shows the National Earthquake Information Center (NEIC) Preliminary Determination of Epicenters (PDE) world- Comparing these measurements with the IASPEI91 P-wave travel time for 180 degrees distance (20’), gives a 
Fig. 11 shows the time differences between the time each location was actually stored in the Antelope database and wide catalog for the test period, i.e starting from December 19, 2008. Only events with magnitude > 5 were selected. determination of 2 ± 46 minutes as the time required by Antelope to determine a teleseismic location, which makes of 
origin time of the event itself. The average is 46 ± 13 minutes.  The data set then has been compared for the same period with the Antelope database (Fig. 10). The two catalogs Antelope a serious candidate for global early warning.
In Fig. 12 we then evaluate the actual data lateness in Antelope, defined as the time difference between the actual time coincide for more than 90%. It has been then analyzed the Antelope location capability by comparing latitudes and 
0.13 0.02 a waveform segment was actually written in the Antelope database and the time of the last sample in the waveform longitudes of the locations in the 2 catalogs. The difference is of  ± 0.26 in latitude and  ± 0.12 in longitude. mB 
250.19 segment itself. The average time difference is  ± 45 minutes.magnitude comparison leads to a difference of  ± 0.02. Given the magnitude intrinsic uncertainty of 0.3 the result is 
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Fig. 2
01/02/2009 20:37:03.754 -11,4154 166,9665 0,0545 8,7042 5,67 -999 184 24 0,01 0,64 0,47 PDE-Q 2009 1 2 203717,6 5,2
01/03/2009 8:22:55.041 -25,204 -175,5617 0,0275 15,95365 5,43 4,98 175 13 0,16 0,07 0,03 PDE-Q 2009 1 3 82257,95 5,4
01/03/2009 16:30:55.722 -7,4854 128,0044 210,1745 1,18095 5,79 -999 280 36 0,07 0,47 0,39 PDE-Q 2009 1 3 163046,71 5,4
01/03/2009 16:49:24.166 -12,3696 166,9423 98,6837 4,87555 5,75 -999 184 34 0,05 0,21 0,35 PDE-Q 2009 1 3 164925,54 5,4
01/03/2009 19:43:52.891 -0,7619 132,5576 0,8291 0,8175 6,84 7,47 196 33 0,35 0,33 0,34 PDE-Q 2009 1 3 194350,56 6,5
01/03/2009 20:23:22.511 36,4746 70,7665 213,0912 1,6507 6,06 -999 718 49 0,05 0,05 0,16 PDE-Q 2009 1 3 202320,12 5,9
01/03/2009 21:14:59.707 -28,4434 -62,8328 601,251 3,42145 5,26 -999 132 38 0,05 0,08 0,16 PDE-Q 2009 1 3 211501,81 5,1
01/03/2009 21:30:38.985 -0,4367 133,2396 0,0143 6,54225 5,24 -999 196 11 0,1 0,12 0,24 PDE-Q 2009 1 3 213044,58 5
01/03/2009 22:04:36.434 24,2773 121,9141 12,4969 59,64135 5,15 6,9 244 12 0,13 0,15 0,15 PDE-Q 2009 1 3 220434,72 5
01/03/2009 22:33:36.362 -0,7823 133,4134 0,0355 0,6909 6,69 7,44 196 57 0,08 0,05 0,09 PDE-Q 2009 1 3 223340,34 6,6
01/04/2009 0:00:39.558 -0,703 133,3738 53,29 1,10955 5,46 -999 196 22 0 0,09 0,06 PDE-Q 2009 1 4 38,32 5,4
01/04/2009 0:05:13.362 -0,2199 133,0966 48,9886 2,54035 5,37 -999 196 15 0,01 0,12 0,17 PDE-Q 2009 1 4 511,78 5,2
01/04/2009 1:55:29.893 -0,8926 133,4896 78,5463 1,44705 5,42 -999 196 16 0,16 0,06 0,12 PDE-Q 2009 1 4 15523,56 5,3
01/04/2009 5:44:06.124 -0,639 133,4568 49,1265 1,09005 5,47 4,93 196 23 0,03 0,23 0,17 PDE-Q 2009 1 4 54404,53 5,3
01/04/2009 7:13:55.441 -0,4133 132,9409 0,145 1,3308 5,7 5,39 196 18 0,04 0,16 0,2 PDE-Q 2009 1 4 71400,39 5,5
01/04/2009 8:12:13.327 -0,7706 133,5324 45,7075 2,64605 5,27 -999 196 8 0,01 0,11 0,27 PDE-Q 2009 1 4 81212,18 5
01/04/2009 11:49:44.594 -0,8614 134,27 0,1668 5,5421 5,17 4,3 196 10 0,2 0,44 0,17 PDE-Q 2009 1 4 114949,49 5
01/04/2009 20:23:02.545 6,5257 94,3952 101,212 3,0262 5,49 -999 704 30 0,1 0,21 0,19 PDE-Q 2009 1 4 202257,9 5,3
01/04/2009 23:13:10.910 36,4124 70,8816 300,206 1,70775 5,73 -999 718 36 0,1 0,02 0,03 PDE-Q 2009 1 4 231259,97 5,7
01/05/2009 10:59:30.225 23,8902 -108,6899 0,1673 5,4949 5,94 5,13 49 24 0,1 0,07 0,24 PDE-Q 2009 1 5 105930,21 5,7
01/05/2009 15:28:24.213 -0,7889 133,7119 51,4124 11,25765 5,13 -999 196 12 0 0,26 0,13 PDE-Q 2009 1 5 152821,63 5
01/05/2009 16:54:52.572 -3,367 100,9432 107,2063 12,2786 5,45 -999 274 16 0,17 0,23 0,25 PDE-Q 2009 1 5 165443,18 5,2
01/05/2009 19:24:04.607 -0,6665 133,4154 44,8702 1,3355 5,53 4,45 196 21 0,02 0,15 0,23 PDE-Q 2009 1 5 192403,42 5,3
01/05/2009 22:27:08.257 -27,2305 -176,7007 0,1288 17,16105 5,5 4,99 177 19 0,23 0,02 0,2 PDE-Q 2009 1 5 222713,44 5,3
01/05/2009 23:52:51.315 37,3478 143,3665 6,3661 4,8958 5,39 4,98 229 17 0,33 0,51 0,29 PDE-Q 2009 1 5 235255,98 5,1
01/06/2009 3:18:22.492 -1,1482 133,8691 0,0812 6,23725 5,22 -999 196 11 0,02 0,5 0,22 PDE-Q 2009 1 6 31828,86 5
01/06/2009 19:56:29.077 -0,6385 132,9264 43,1146 1,494 5,27 4,56 196 16 0,06 0,14 0,03 PDE-Q 2009 1 6 195624,44 5,3
01/06/2009 22:48:31.738 -0,739 133,4664 54,0455 0,82015 6,04 5,77 196 36 0,09 0,03 0,04 PDE-Q 2009 1 6 224827,46 6
01/07/2009 3:43:06.926 1,7282 127,5468 98,3334 2,2428 5,58 -999 267 21 0,07 0,21 0,38 PDE-Q 2009 1 7 34307,24 5,2
01/07/2009 4:43:47.515 -9,0929 124,1705 0,3615 2,745 5,25 -999 289 15 0,12 0,3 0,25 PDE-Q 2009 1 7 44358,35 5
01/07/2009 15:02:43.501 -0,5126 132,7793 0 3,502 5,07 4,4 196 12 0,14 0,19 0,07 PDE-Q 2009 1 7 150247,54 5
01/07/2009 16:24:25.802 -20,4751 -178,9291 0,0673 9,16095 5,84 4,8 181 22 0,21 0,33 0,64 PDE-Q 2009 1 7 162534,08 5,2
01/07/2009 23:38:54.698 -0,9575 132,9837 72,6038 3,40465 5,24 4,78 196 9 0,33 0,03 0,24 PDE-Q 2009 1 7 233850,04 5
01/08/2009 16:18:54.118 -0,4383 133,0803 50,8766 1,2334 5,48 4,9 196 21 0,03 0,15 0,08 PDE-Q 2009 1 8 161850,83 5,4
01/08/2009 19:21:34.538 10,2144 -84,2571 0,0813 2,18555 5,88 6,04 78 21 0,02 0,1 0 PDE-Q 2009 1 8 192134.10CR 5,88
01/08/2009 21:47:02.088 -4,8908 153,6262 52,1419 15,95635 5,3 -999 190 11 0,01 0,62 0,2 PDE-Q 2009 1 8 214706,91 5,1
01/09/2009 3:44:39.685 10,408 56,9466 13 3,03455 5,45 5,48 421 14 0,03 0,05 0,05 PDE-Q 2009 1 9 34438,81 5,5
01/09/2009 6:55:01.501 -1,3712 100,6069 113,721 5,4669 5,31 -999 274 15 0,86 0,83 0,21 PDE-Q 2009 1 9 65447,79 5,1
01/09/2009 7:28:54.837 16,0832 119,9964 155,3775 2,69825 4,97 -999 249 19 0,02 0,23 0,13 PDE-Q 2009 1 9 72845,72 5,1
01/09/2009 14:35:24.336 -0,61 134,1054 58,019 13,4597 5,43 5,02 196 11 0,11 0,33 0,23 PDE-Q 2009 1 9 143522,32 5,2
Date time lat lon depth mb ms catalogyear monthdaytime mb
LAT LON mB
0,13 0,26 0,19 DIFF
ANTELOPE 0,02 0,12 0,02 ERR
3043,69359
2994,22843
2866,07569
3685,22178
3644,60093
2741,79209
4507,97776
3353,51495
3506,49212
2903,80694
4089,38122
2810,82149
1436,02483
3013,9572
2773,81662
1617,92191 2737,859 elapsed time (sec) from origin time to origin determination in Antelope
2480,93431 785,9148 standard deviation
2221,92249
2816,29246 45,63098 elapsed time (min) from origin time to origin determination in Antelope
892,2614999 13,09858 standard deviation
2558,20118
3658,72862
2693,11192
2507,51942
2717,65586
3025,15193
2995,90191
3332,82679
3577,13142
Tdetermination - Torigin (sec)
18,89886999
18,89387989
16,0013299
38,23210001
13,8368299
12,05134988
37,41950989
12,05116987
25,05414987
45,71915984
44,88628006
44,03765988
24,04982996
52,05432987
56,05229998 1519,312 average data lateness in Antelope (sec)
40,06632996 2684,694 standard deviation
48,01275992
38,27097988 25,32186 average data lateness in Antelope (min)
12,10460997 44,7449 standard deviation
45,13644004
28,06650996
21,05010986
12,05447984
42,56350994
38,3211
36,56519985
37,32293987
data lateness in Antelope (sec)
